Objectives. Childhood trauma is a common risk factor for adult psychiatric disorders, such as schizophrenia (SZ) and bipolar-I disorder (BD). However, its association with schizotypal personality traits, as well as cognitive and social cognitive abilities, is less well studied in these populations.
Practitioner points

Findings
Childhood trauma exposure is associated with increased schizotypal features (in particular paranoid ideation) and complex social cognitive abilities, independently of the diagnosis of psychotic disorder. Cognitive and social cognitive deficits were larger in schizophrenia compared to bipolar-I cases and healthy controls, but increased schizotypal features were observed in both schizophrenia and bipolar-I disorder relative to healthy controls.
Limitations
We were unable to distinguish the specific effects of particular childhood trauma exposures due to the high rate of exposure to more than one type of maltreatment.
Retrospective assessment of childhood trauma in adulthood cannot be externally validated, and associations with behavioural traits in later life may be confounded by other factors not studied here.
Childhood maltreatment is implicated in the development of a range of adult psychopathology crossing diagnostic categories (Kessler et al., 2010; Vachon, Krueger, Rogosch, & Cicchetti, 2015; van Nierop et al., 2015) , including psychotic disorders (Green, Girshkin, Teroganova, & Quid e, 2014; Hardy et al., 2016; Read, Fosse, Moskowitz, & Perry, 2014; Varese et al., 2012) . Meta-analytic studies suggest a twofold to threefold increase in risk for psychotic disorders in those with a history of childhood maltreatment (Matheson, Shepherd, Pinchbeck, Laurens, & Carr, 2013; McGrath et al., 2017; Varese et al., 2012) . While sexual abuse alone has been reported as a significant risk factor for psychotic symptoms (Cutajar et al., 2010) , no particular type of trauma has been consistently implicated as a stronger predictor of psychotic symptoms relative to any other (Varese et al., 2012) . Early life adversity has also been shown to directly impact cognitive and clinical features associated with psychosis (Barch & Sheffield, 2014) , including higher cognitive functions, such as executive functions, working memory, attention (Hart & Rubia, 2012) and recognition and processing of emotional material (Delvecchio, Sugranyes, & Frangou, 2013; Russo et al., 2015) . Additionally, trauma exposure has been associated with schizotypal personality features in non-clinical populations (Sheinbaum, Kwapil, & Barrantes-Vidal, 2014; Velikonja, Fisher, Mason, & Johnson, 2015) . While there has been an increasing interest in understanding the role of trauma in the cognitive deficits of psychotic disorders (Green, Chia, et al., 2014; Lysaker, Meyer, Evans, & Marks, 2001; McCabe, Maloney, Stain, Loughland, & Carr, 2012; Shannon et al., 2011) , there has been relatively little investigation of associations between childhood trauma exposure and specifically social cognitive, or schizotypal traits (Mrizak et al., 2016b; Russo et al., 2015; Schurhoff et al., 2009) . Understanding whether associations exist between early life adversity and these illness-related factors may assist to determine customized treatments for trauma-exposed cases; and whether any such associations differ according to diagnosis of SZ or BD was addressed in this study. The impact of trauma exposure on cognitive functions has been demonstrated in a number of studies of non-psychotic (Hart & Rubia, 2012) and psychotic populations (Green, Chia, et al., 2014; Jimenez et al., 2017; Lysaker et al., 2001; McCabe et al., 2012; Savitz, van der Merwe, Stein, Solms, & Ramesar, 2008; Shannon et al., 2011) ; affected cognitive domains include executive functions, working memory, attention, and memory. In psychotic samples, trauma exposure has been associated with more severe cognitive deficits in cases with established SZ (Green, Chia, et al., 2014; Lysaker et al., 2001; McCabe et al., 2012; Mrizak et al., 2016a; Shannon et al., 2011) , patients with BD (Jimenez et al., 2017; Savitz et al., 2008) , and first-episode psychosis (Aas et al., 2012) . Exposure to maltreatment in non-clinical samples has also been associated with alterations of brain structure and/or function in regions implicated in these cognitive processes (Hart & Rubia, 2012) , in particular in frontal and parietal regions during executive functions (Carrion, Garrett, Menon, Weems, & Reiss, 2008; Mueller et al., 2010; Philip et al., 2015; Raine et al., 2001) . Similar functional brain alterations were also evident in trauma-exposed psychosis patients during the performance of working memory (Quid e, O'Reilly, Rowland, et al., 2017) and response inhibition tasks (Quid e, O'Reilly, Watkeys, .
Social cognitive processes have also been associated with childhood trauma exposure in individuals with posttraumatic stress disorder (PTSD) (Nazarov et al., 2014) , and in healthy individuals (Germine, Dunn, McLaughlin, & Smoller, 2015; Luke & Banerjee, 2013) . Recent neuroimaging studies also indicate that trauma exposure is associated with aberrant brain function during social cognitive tasks in chronically depressed (Hentze et al., 2016) or SZ patients (Quid e, Ong, et al., 2017) , and in a sample of adolescents with a history of emotional abuse and neglect (van Schie et al., 2017) . With respect to facial emotion processing, contradictory evidence has been reported, showing either difficulties in discriminating emotions (Hart & Rubia, 2012) , or no impact of trauma on facial emotion processing in healthy individuals (Germine et al., 2015) . In addition, deficits in facial emotion (anger) recognition have been reported in BD cases exposed to significant levels of emotional neglect (Russo et al., 2015) . Several neuroimaging studies also show trauma-related amygdala hyper-reactivity during negative facial emotion processing in patients with depression and/or anxiety disorders (van Harmelen et al., 2013) , and in healthy controls (Dannlowski et al., 2012) , suggesting that neurocognitive systems for social cognition are indeed associated with trauma exposure. However, there has been limited examination of the effects of childhood trauma exposure on social cognitive processes among individuals diagnosed with SZ or BD (Mrizak et al., 2016b) .
Traumatic experiences in childhood have also been associated with schizotypal personality characteristics in both healthy participants and those with schizotypal personality disorder (Powers, Thomas, Ressler, & Bradley, 2011; Velikonja et al., 2015) . We refer to these multidimensional personality features as 'schizotypy', reflecting normally distributed psychological constructs, such as suspiciousness, eccentric behaviour, or magical thinking, evident in the general population (Claridge, 1997 ) that should be regarded as quite distinct from a clinical diagnosis of schizotypal personality disorder. With respect to specific dimensions of schizotypy, mixed evidence suggests that trauma exposure is associated with cognitive-perceptual, interpersonal, or disorganized schizotypal features in the general population (Powers et al., 2011) , and with cognitiveperceptual and cognitive disorganization dimensions in healthy first-degree relatives of people with SZ, but not BD (Schurhoff et al., 2009) . To the best of our knowledge, the effects of childhood trauma on schizotypal personality dimensions have not been investigated in patients across the psychosis (SZ/BD) spectrum.
In this study, we examine the impact of childhood trauma exposure on schizotypal personality features, cognition, and social cognition, in participants diagnosed with SZ, BD, or in healthy individuals. Measures of cognition include executive functions, working memory, attention, delayed and immediate memories, and measures of social cognition include emotion perception and theory-of-mind. We expected to observe traumaassociated increases in schizotypy regardless of case/control status, potentially involving all dimensions of schizotypy, on a background of relatively greater levels of schizotypal features in the clinical cases compared to healthy controls. Similarly, we expected to see greater deficits in cognition and social cognition in trauma-exposed cases relative to both non-exposed cases, and healthy individuals (exposed and non-exposed). Finally, we expected greater cognitive and social cognitive deficits in both clinical groups compared to healthy controls.
Materials and methods
All participants were volunteers who provided informed consent according to procedures approved by the UNSW Human Research Ethics committees (HC12384), the South East Sydney and Illawarra Area Health Service (HREC 09/081), and St Vincent's Hospital (HREC/10/SVH/9), in line with the Declaration of Helsinki as revised in 2008.
Participants
Participants included 79 adults with an ICD-10 (W.H.O., 2008) diagnosis of schizophrenia (n = 50) or schizoaffective disorder (n = 29), collectively referred to as the SZ group (mean age = 42.52, SD = 11.11, 45 males), 84 individuals diagnosed with bipolar-I disorder (BD; mean age = 37.47, SD = 12.17, 30 males), and 75 healthy controls (HC; mean age = 36.13, SD = 11.53, 41 males). The healthy subjects had no personal history of DSM-IV Axis-I disorder, and no history of psychotic disorder in their first-degree biological relatives according to the Mini-International Neuropsychiatric Interview (Sheehan et al., 1998) . Clinical diagnoses were confirmed using the OPCRIT algorithm (McGuffin & Farmer, 1991) and applied to interviewer ratings on the Diagnostic Interview for Psychosis (Castle et al., 2006) . Participants were recruited from advertisements in the local community and newspapers, as well as from outpatient psychiatric services of the South Eastern Sydney-Illawarra Area Health Service (SESIAHS), the Australian Schizophrenia Research Bank (ASRB; Loughland et al., 2010) , and the Sydney Bipolar Disorder Clinic (Mitchell, Johnston, Corry, Ball, & Malhi, 2009) . Exclusion criteria included estimated IQ below 70, inability to communicate sufficiently in English, current neurological disorder, diagnosis of substance abuse or dependence in the past 6 months and/or having been treated with electro convulsive therapy in the previous 6 months.
Materials
Demographic and symptom characteristics Demographic variables (age, sex, levels of education), premorbid and current IQ assessed using the Wechsler Test of Adult Reading (WTAR; Wechsler, 2001 ) and the Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 1999) , respectively, were collected. These tests have been shown to demonstrate high internal consistency (WTAR: Cronbach's a between .87 and .97; WASI: Cronbach's a = .98 for the test comprising two subdomains as used here) (Wechsler, 1999 (Wechsler, , 2001 . Symptom severity ratings for clinical participants were obtained using the Positive and Negative Syndrome Scale (PANSS; Kay, Opler, & Lindenmayer, 1989) , the Young Mania Rating Scale (YMRS; Young, Biggs, Ziegler, & Meyer, 1978) , and the Bipolar Depression Rating Scale (BDRS; Berk et al., 2007) . The PANSS has an acceptable inter-rater reliability with intraclass correlation coefficients for its subscales ranging from .73 to .83 (Kay, Opler, & Lindenmayer, 1988) . Comparison between each individual item to the total YMRS score has been used to estimate the reliability of the YMRS, with correlations ranging from 0.41 (appearance) to 0.85 (thought disorder and language) (Young et al., 1978) . The BDRS has demonstrated strong internal consistency (Cronbach's a = .92) (Berk et al., 2007) .
Childhood trauma
The 25-item Childhood Trauma Questionnaire (CTQ; Bernstein et al., 2003) was used to assess retrospective, self-reported experiences of five types of maltreatment: emotional abuse (EA), physical abuse (PA), sexual abuse (SA), emotional neglect (EN), and physical neglect (PN). Each scale is represented with five items that are scored on a 5-point Likerttype scale ranging from 'never true' to 'very often true'. Individuals endorsing the experience of moderate-to-extreme levels of trauma on one or more domains of the CTQ, according to published cut-offs for each particular domain of abuse/neglect (i.e., EA > 12, PA > 9, SA > 7, EN > 14, PN > 9) (Bernstein et al., 2003) , were considered to be 'exposed' to clinically significant levels of childhood trauma, while all participants not meeting this criteria were regarded as 'non-exposed' (Mørkved et al., 2017; Shannon et al., 2011) . The CTQ has a highly satisfactory internal consistency (Cronbach's a over .81 for all subscales) (Bernstein, Ahluvalia, Pogge, & Handelsman, 1997) .
Schizotypy
The Schizotypal Personality Questionnaire (SPQ; Raine, 1991 ) is a 72-item index of psychosis-proneness that can be measured in the general population. The SPQ comprises nine subscales that form three dimensions: (1) cognitive-perceptual (including subscales 'ideas of reference', 'magical thinking', 'unusual perceptual experiences', 'suspiciousness'), (2) interpersonal (including subscales 'social anxiety', 'no close friends', 'constricted affect', and 'suspiciousness'), and (3) disorganized (comprising subscales 'eccentric behaviour', 'odd speech') (Raine et al., 1994) . Responses to the SPQ are in a dichotomous 'Yes/No' format; items for each of nine subscales were summed for analysis. The SPQ demonstrates excellent internal consistency (Cronbach's a = .90) (Raine, 1991) .
General cognitive assessments
Five domains of general cognitive ability were assessed using the following standard test battery. Working memory was assessed using the Letter-Number Sequencing (LNS) from the Wechsler Adult Intelligence Scales Third Edition (WAIS-R-III; Wechsler, 1997) , and executive function was assessed using the Controlled Oral Word Association Test (COWAT; Spreen & Strauss, 1998) . Domains of attention, and immediate and delayed memory, were measured with the Repeatable Battery for Assessment of Neuropsychological Status (RBANS; Randolph, 1998) . The LNS (r = .86; Wechsler, 1997) , COWAT (inter-rater reliability ranging from .70 to .80; Abwender, Swan, Bowerman, & Connolly, 2001; Troyer, Moscovitch, & Winocur, 1997) , and the RBANS (intraclass correlation r = .84; Wilk et al., 2002) have demonstrated good reliability.
Social cognition
Measures of emotion perception and higher order theory-of-mind (ToM) skills were assessed using the following standardized tasks. Static facial emotion perception was assessed using the computerized Facial Expressions of Emotion: Stimuli and Tests (FEEST; Young, Perrett, Calder, Sprengelmeyer, & Ekman, 2002) ; participants were required to identify six basic emotions from the original Ekman (Ekman & Friesen, 1976) series (happiness, sadness, anger, fear, surprise, and disgust) presented in a still photographic format. The test is not timed, and participants can take as long as they wish to decide on the emotion. An overall total score is derived from the 60 test trials (one for each of the six emotions across 10 models). The FEEST is a reliable measure for emotion processing assessment (split-half reliabilities r = .62; Young et al., 2002) . Dynamic emotion perception and ToM skills were assessed using The Awareness of Social Inference Test (TASIT; McDonald, Flanagan, Rollins, & Kinch, 2003) . The complete administration time for the TASIT is 60-75 min, with a playing time of around 35 min. Participants completed all three parts of Form A. The 'Emotion Evaluation Test' (Part 1) comprises 28 short video clips (15-60 s) in which an actor portrays one of six basic emotions (happy, sad, fear, disgust, surprise, and anger; maximum total score of 28); the assessment of 'Social Inference -Minimal' (Part 2) comprises 15 video clips (20-60 s) depicting sincere and sarcastic (simple sarcasm and paradoxical sarcasm) interactions between two actors, and at the end of each clip, participants answered four questions designed to elicit interpretations of what the speaker was thinking, doing (e.g., criticizing), meaning to say, and feeling. Part 2 of the TASIT has an overall maximum total score of 60. The assessment of 'Social Inference -Enriched' (Part 3) comprises 16 vignettes (15-60 s) where participants are provided with extra (contextual) information about the true state of affairs before or after the dialogue of interest. Participants are examined on their ability to detect deception in social encounters (i.e., lies) and sarcasm. Part 3 has an overall maximum total score of 64. The TASIT has good test-retest reliability (r = .74-.88) and has been found to have strong convergent validity with other text-based measures of second-order ToM (r = .68) or emotion perception (r = .45; McDonald et al., 2006) . Procedure All assessments were administered by trained research staff in a quiet testing space according to standard instructions; extra assistance was provided where necessary to ensure the comprehension of instructions. The TASIT was presented via digitized recording, enabling pauses after each vignette to allow participants time to answer the questions being asked about each vignette; responses were recorded by research staff on a standard response form. Practice items were provided for all parts of the TASIT. For the FEEST, participant's responses were recorded by a computer as they completed the task.
Analyses
All analyses were conducted using SPSS 24 (IBM). Statistical significance for sample description was set at p < .05. Multivariate analyses of covariance (MANCOVAs), including age and sex as covariates, were used to identify the main effects of group (HC/BD/SZ) or trauma exposure (exposed/non-exposed) and their potential interactive effects on schizotypal personality features, cognitive functioning, and social cognitive functioning. All analyses of variance were followed by post-hoc Tukey tests. Bonferroni corrections were applied to account for the number of domains studied (schizotypy, cognition, social cognition) at the multivariate level (p = .05/3 = .017), and to account for the number of tests performed at univariate levels within each domain for planned post-hoc tests (i.e., schizotypal subscales: p = .017/9 = .002; cognition: p = .017/5 = .003; social cognition: p = .017/4 = .004). A similar analysis (MANCOVA) was conducted to explore the association of childhood trauma exposure on schizotypy dimensions (cognitive-perceptual, interpersonal, and disorganized; p = .017/3 = .006). Indices of effect size (partial eta-squared, g 2 p , and Cohen's d) are reported.
Results
Demographics and symptom severity of clinical cases Table 1 presents sample characteristics, demographics, and clinical details for the experimental groups defined by trauma exposure. From the present sample, 55 BD, 54 SZ, and 26 HC reported significant exposure to childhood trauma ('moderate-toextreme' levels on at least one of the CTQ domain), while 29 BD, 25 SZ, and 49 HC did not. Within the whole sample, 3 (clinical group: HC/BD/SZ) 9 2 (trauma: exposed/nonexposed) ANOVAs revealed significant main effects of group on age (F 2,232 = 4.012, p = .019, g relative to the non-exposed. Finally, there was a significant group-by-trauma interaction on age (F 2,232 = 5.022, p = .007, g 2 p = .041), with post-hoc tests indicating that exposed HCs were significantly older than non-exposed HC (d = 0.86, p = .001); non-exposed SZ cases were older than non-exposed HC (d = 0.94, p = .003); and exposed SZ cases were older than exposed BD (d = 0.24, p = .023).
Some measures are specific to the clinical sample only; 2 (group) by 2 (trauma exposure) ANOVA revealed a main effect of group on PANSS positive (F 1,159 = 7.389, p = .007, g Finally, BD cases (exposed and non-exposed) were using mood stabilizers more than (exposed and non-exposed) SZ cases (v 2 = 59.135, p < .001).
Childhood trauma exposure Reported levels of trauma exposure for each CTQ domain are reported in Table 1 for each of the experimental groups. The relative proportion of trauma-exposed individuals among each group was as follows: 37% (n = 31) of BD patients, 47% (n = 37) of the SZ patients, and 19% (n = 14) of exposed HCs reported significant levels of trauma exposure in more than one CTQ domain (see details for the number and type of CTQ domains endorsed by the groups in Table S1 ). The most commonly reported types of maltreatment were emotional abuse (56% of BD, 56% of SZ, 42% of HC), sexual abuse (47% of BD, 57% of SZ, 42% of HC), and physical abuse (35% of BD, 43% of SZ, 50% of HC), followed by emotional neglect (40% of BD, 39% of SZ, 31% of HC) and physical neglect (29% of BD, 48% of SZ, 31% of HC). Also, few participants reported unique exposure to emotional abuse (BD: n = 8; SZ, n = 3; HC: n = 1), physical abuse (BD: n = 1; SZ, n = 1; HC: n = 4), sexual abuse (BD: n = 11; SZ, n = 7; HC: n = 5), emotional neglect (BD: n = 1; SZ, n = 4; HC: n = 1), or physical neglect (BD: n = 3; SZ, n = 2; HC: n = 1).
Schizotypal personality dimensions, cognition, and social cognition Details on performance for each cognitive domain and subtests are reported in Tables 2  and 3 .
Schizotypal personality dimensions
The 3 (clinical group: HC/BD/SZ) 9 2 (trauma: exposed/non-exposed) MANCOVA on the nine SPQ subscales indicated significant main effects of group (g 2 p = .189, p < .001) and trauma exposure (g 2 p = .120, p = .002), but no significant group-by-trauma interaction (g 2 p = .023, p = .946). At the univariate level, the effects of group were evident on all SPQ subscales (all g 2 p ≥ .061, all p ≤ .001), with post-hoc tests indicating that both BD and SZ cases reported higher scores than HCs (all d ≥ 0.55, all p ≤ .019), and SZ cases reported greater levels of 'magical thinking' than BD cases (d = 0.48, p = .002). Trauma-exposed participants, independently of their clinical status, reported significantly higher levels of 'suspiciousness' (g 2 p = .103, p < .001) than the non-exposed participants. In addition, statistically non-significant effects of trauma (i.e., not surviving the stringent additional Bonferroni correction for the number of domains within the SPQ) were observed for 'ideas of reference' (g 2 p = .023, p = .028), 'unusual experiences' (g 2 p = .031, p = .010), 'eccentric behaviour' (g 2 p = .030, p = .011), 'no close friends' (g 2 p = .020, p = .038), 'odd speech' (g 2 p = .040, p = .004), and 'constricted affect' (g 2 p = .106, p = .009). When collapsing these subscales to examine the three dimensions of schizotypal personality (cognitive-perceptual, interpersonal, and disorganized; see Table 3 and Figure 1 ), we found a significant main effect of trauma exposure on all three dimensions of schizotypal personality (g 2 p = .068, p = .002), in addition to the significant main effect of group (g 2 p = .136, p < .001), but no significant group-by-trauma interaction (g 2 p = .010, p = .644). These effects reflected higher levels of each schizotypy dimension in both BD and SZ cases relative to HCs (all d ≥ 0.94, all p < .001), and in trauma-exposed compared to non-exposed participants (all g 2 p ≥ .046, all p ≤ .002).
Cognition
The 3 x 2 MANCOVA on cognitive measures (LNS, COWAT, RBANS immediate and delayed memory, RBANS attention) revealed a main effect of group (g 2 p = .065, p = .001), but no effect of trauma exposure (g 2 p = .025, p = .350) or group-by-trauma interaction (g 2 p = .017, p = .658). At the univariate level, ANCOVAs revealed that this main effect of group was evident in all cognitive domains investigated, except for executive functions Table 2 . Group means and standard errors to the means, for exposed and non-exposed groups on schizotypal features, cognition, and social cognition, accounting for age and sex 
Schizotypy SPQ subscales 
Cognition 0.873 3.095 10,442
.001 (.065) (all g 2 p ≥ .063, all p ≤ .001; COWAT: g 2 p = .007, p = .451). Post-hoc tests indicated that SZ cases performed less accurately on all RBANS and LNS subtests (all d ≥ 0.65, all p < .001), and BD cases performed worse on the RBANS delayed memory test (d = 0.53, p = .017), relative to HCs. In addition, BD cases performed better than SZ cases on LNS (d = 0.43, p = .023).
Social cognition
The 3 x 2 MANCOVA on measures of social cognition (FEEST, TASIT parts 1, 2, 3; see Figure 2 ) revealed a significant main effect of group (g 2 p = .047, p = .015), but only a statistically non-significant (not surviving Bonferroni correction) main effect of trauma exposure (g 2 p = .048, p = .047), and no significant group-by-trauma interaction (g 2 p = .031, p = .146). At the univariate level, the groups differed significantly on parts 2 and 3 of the TASIT (all g 2 p ≥ .066, all p = .001), with SZ cases performing worse than Figure 1 . Main effects of group and trauma exposure on schizotypal dimensions. Means and 95% confidence intervals account for age and sex.
both the HCs and BD cases (all d ≥ 0.56, all p ≤ .032), but not on part 1 of the TASIT (g 2 p = .026, p = .075). There was no significant effect of group on performance to the FEEST (g 2 p = .017, p = .182). Exploratory post-hoc analyses indicated a significant Bonferroni corrected effect of trauma exposure on performance during part 3 of the TASIT (d = 0.55, p = .002), with trauma-exposed participants performing worse than the non-exposed group, independently of their clinical status.
Discussion
This study investigated the impact of childhood trauma exposure on schizotypal personality dimensions, social cognitive, and cognitive functioning in clinical cases with bipolar-I disorder (BD), schizophrenia/schizoaffective disorder (SZ), and healthy participants (HC). Regardless of clinical status, trauma exposure was associated with elevated schizotypy on all three broad domains assessed by the SPQ (Raine, 1991) despite greater levels of schizotypy in both clinical groups (SZ and BD) relative to HC; there were no group-by-trauma interaction effects on levels of schizotypy. In addition, SZ cases showed generalized cognitive and social cognitive deficits relative to BD and HC, and trauma exposure was associated with reduced social cognitive skills on complex social inference tasks (again, independently of clinical status). However, there were no differences in neurocognitive performance among trauma-exposed and non-exposed groups. The lack of association between trauma exposure and (non-social) cognitive skills suggests potential independent contributions of trauma exposure and cognitive deficits to social cognitive skills in psychosis (Brekke, Kay, Lee, & Green, 2005 ; Green & Nuechterlein, 1999; Vauth, Rusch, Wirtz, & Corrigan, 2004) ; further study of different aspects of social cognition in relation to trauma exposure and non-social cognitive functioning may elucidate these differential contributions.
Our findings of higher scores on all schizotypy dimensions in those with a history of trauma exposure are consistent with previous studies in healthy individuals (Powers et al., 2011; Velikonja et al., 2015) . The novel extension of these findings to both BD and SZ cases, and the robust associations with the suspiciousness subscale of the SPQ in particular, implicates traumatic experiences in the development of paranoid ideation in both healthy and clinical participant groups. While a large number of genetic markers have been associated with schizotypy (Barrantes-Vidal, Grant, & Kwapil, 2015; Walter, Fernandez, Snelling, & Barkus, 2016) , it is plausible that the interplay between genetic and environmental risk factors (e.g., childhood trauma) for psychosis might operate via subtle effects on threat perception (i.e., paranoid ideation), independently of the development of illness. Consistent with Raine's neurodevelopmental model of schizotypal personality (Green, Boyle, & Raine, 2008; Raine, 2006) , it is also possible that environmental interactions with mild genetic liability for schizophrenia may produce similar phenotypes in adulthood despite different routes to their development. This reflects earlier proposals by Meehl (1990) , in proposing that 'true' versions of schizotypy (that may lead to clinical psychotic disorder) were distinct from 'pseudo-schizotypy' which he believed to mimic true schizotypy, and to be more heavily influenced by experience rather than genetic contributions. These potential distinctions between subtypes of schizotypy will need to be investigated via prospective longitudinal study of individuals exposed to childhood trauma.
With respect to social cognition, childhood trauma exposure was not associated with basic facial emotion processing deficits, but was associated with deficits in the most complex ToM tests within the TASIT (i.e., including the understanding of lies and sarcasm) in all groups, regardless of diagnosis. This is consistent with trauma-related alterations of social cognitive processing previously reported in trauma-exposed youths (van Schie et al., 2017) , and in healthy youths (Benarous, Guile, Consoli, & Cohen, 2015; Luke & Banerjee, 2013) and adults (Germine et al., 2015) , as well as in adult patients with chronic PTSD (Nazarov et al., 2014) and SZ (Mrizak et al., 2016b) . The present finding that trauma exposure was associated with ToM processes, but not with facial emotion processing, is also consistent with the findings of Germine et al. (2015) . These findings align with the idea that deficits in these higher social cognitive skills may arise from a lack of adequate social experiences that would normally be provided by parents during early development, that may be required for social learning of these skills (Luke & Banerjee, 2013) . We note that this association between childhood trauma exposure and social cognition failed to survive the stringent Bonferroni correction applied to the overall model; however, according to our original aims, we investigated post-hoc associations with the individual subdomains of the TASIT test, to unravel possible associations that might otherwise have been obscured by the non-significance of the omnibus test of the effects of trauma on social cognition (all subtests combined).
Together, deficits in complex social cognitive skills and increased levels of suspiciousness observed in trauma-exposed individuals may thus be clinically relevant targets for psychological treatment in traumatized individuals (Brent & Fonagy, 2014; Combs, Drake, & Basso, 2014) . Trauma-focused therapies, such as eye movement desentization and reprocessing (EMDR) or prolonged-exposure therapy, are effective in treating posttraumatic stress symptoms in patients with psychosis (van den Berg et al., 2015) . These treatments may prove useful to treat trauma-exposed psychosis patients independently of clinical diagnoses with schizophrenia or bipolar disorder, consistent with a transdiagnostic impact of trauma. Recent findings suggest that these treatments could be delivered as early as possible (e.g., following the first psychotic episode) to reduce the burden associated with trauma-related pathology (Grubaugh, Veronee, Ellis, Brown, & Knapp, 2017) .
With regard to cognitive performance measures, we found no evidence for associations between trauma exposure and performance on any of the cognitive domains investigated here, regardless of diagnostic status. This is consistent with similar findings from large samples comparing SZ cases to healthy individuals (Green, Chia, et al., 2014) , in a sample of cases with first-episode psychosis (Kilian et al., 2017) , and samples of mixed psychotic cases grouped according to both their levels of psychopathology and trauma exposure (Mansueto et al., 2017) . However, these findings are at odds with several previous reports in trauma-exposed healthy youths and adults (Hart & Rubia, 2012) , adults with bipolar disorder (Bucker et al., 2013; Jimenez et al., 2017; Savitz et al., 2008) , and adult psychosis samples (Li et al., 2017; Lysaker et al., 2001; Shannon et al., 2011) . It is possible that the current study did not find a significant relationship between trauma exposure and cognitive functioning because some of the specific aspects of cognition shown to be associated with trauma exposure in these previous studies (e.g., higher order executive functioning such as response inhibition and novel problem solving) were not assessed in the present study. An alternative explanation would be that in the context of overall lower cognitive performance in SZ, relative to the other groups, the pervasive impact of illness in chronic SZ samples might have confounded any potential long-term effects of childhood trauma exposure on cognitive performance. Of course, these results may also be influenced by the time elapsed since trauma exposure, and the time between trauma exposure and illness onset. Even when these elapsed times are short, such as in studies of first-episode psychosis samples, results remain inconclusive; that is, Aas et al. (2011 Aas et al. ( , 2014 reported trauma-related cognitive deficits, while Sideli et al. (2014) did not.
The present findings should be considered in the light of the following limitations. First, we were unable to investigate the specific effects of any one type of trauma without potential contamination of the effects of other types of trauma because of the high rate of exposure to more than one type of maltreatment type (see Table S2 ). Second, the use of moderate-to-extreme range CTQ scores to define significant levels of trauma exposure may be conservative and may have grouped together individuals exposed to a broad range of traumatic events. Third, most of the clinical cases included in this study were using antipsychotic and/or antidepressant and/or mood stabilizers medication. While the clinical subgroups did not differ from each other on their levels of antipsychotic and antidepressant dosage equivalent, the differential use of mood stabilizers may have influenced the present results. Fourth, despite a relatively large overall sample (n = 238), we acknowledge that the sample size of the trauma-exposed HC (n = 26), as well as the non-exposed BD (n = 29) and SZ (n = 25), is relatively small. Another limitation is inherent to the imprecision of the COWAT as a measurement tool: while it has been included in standardized tests of executive function as an index of verbal fluency (as one proposed aspect of executive function; Delis, Kaplan, & Kramer, 2001) , at least one recent study suggests that COWAT scores are associated only with language, but not executive function (Whiteside et al., 2016) . The use of a more comprehensive cognitive assessment of executive functioning, including response inhibition or novel problem solving, may be necessary to demonstrate relationships between trauma exposure and cognitive function in psychotic disorders, as in previous studies (Bucker et al., 2013; Jimenez et al., 2017; Li et al., 2017; Lysaker et al., 2001; Savitz et al., 2008; Shannon et al., 2011) .
Finally, it is possible that the observed associations between childhood trauma and social cognition, or schizotypy, are mediated by PTSD symptomatology (Powers, Fani, Cross, Ressler, & Bradley, 2016) , or other psychological mechanisms such as 'social defeat' (Seo & Choi, 2017; van Nierop et al., 2014) , that were not measured here. Posttraumatic stress symptomatology influences the prevalence of (positive) psychotic symptoms in the general population (Alsawy, Wood, Taylor, & Morrison, 2015) , and trauma experience is strongly associated with the severity of psychotic symptoms in clinical samples (Alvarez et al., 2011; Duhig et al., 2015) . It is therefore likely that PTSD symptoms contribute to the exaggeration of psychotic features in cases exposed to childhood trauma, again suggesting that trauma-focused psychological treatment may be useful in psychotic patients exposed to trauma. Future longitudinal investigations, including measures of posttraumatic stress symptoms, may improve our understanding of the influence of childhood trauma exposure on the development of psychotic disorders.
In conclusion, this study provides evidence for associations between childhood trauma exposure and deficits in complex social cognitive skills, and schizotypal personality dimensions, across samples of SZ, BD, and HC participants. These findings suggest that childhood trauma exposure has long-term effects on paranoid ideation and complex social cognitive abilities in both healthy and psychotic populations. However, in clinical settings, the influence of early life trauma on cognitive functions may be hard to distinguish from those related to illness in chronic psychosis cases in adulthood.
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Supporting Information
The following supporting information may be found in the online edition of the article: Table S1 . Number and type of CTQ domains endorsed by BD, SZ, and HC groups. Table S2 . Correlational analyses between the different CTQ domains within each group.
